by adding elective geriatrics courses or a voluntary geriatrics track (Bragg, 2007) . In contrast, the Alpert Medical School of Brown University, with support from the Donald W. Reynolds Foundation, has integrated geriatrics into every course, every year, and for every student as part of a comprehensive curriculum redesign, beginning in 2006. This involved the systematic integration of more than 70 hr of lecture, small group, and clinical geriatrics-relevant content into the first 2 years of the medical school curriculum, including regular preclerkship visits to older adults in assisted living facilities (ALFS) (Shield, Wetle, & Besdine, 2008) .
Additional curricular innovations were introduced. The mandatory 2-year doctoring course on interviewing, physical examination skills, and professionalism included new content on interviewing and assessing the older patient and targeted exercises on communication skills (Shield, Tong, Tomas, Campbell, & Besdine, 2011) . The elective Scholarly Concentration (SC) in Aging was the first for the medical school; each SC was organized around a chosen theme (Green, Borkan, Pross, Adler, Nothnagle et al., 2010) . The required first-year anatomy course began "Treasure Hunts" of aging-related anatomical findings in walk-the-tables laboratory sessions with geriatricians (McNicoll, Nanda, & Besdine, 2009 ). Key clerkship cases were developed to reflect the complexity of comorbid conditions common in older patients. Finally, an "end-of-life theme" was created across the major clerkships highlighting ethical issues and communication challenges. The goal of these efforts was to infuse high-quality geriatrics content throughout the curriculum in recognition that most students' future practices will involve some older patients regardless of specialty.
Evaluation of students in health care disciplines has traditionally relied on quantitative assessments of a priori learning objectives and attitudes (e.g., Voogt, Mickus, Santiago, & Herman, 2008) , evaluation instruments including Association of American Medical Colleges graduation and other questionnaires (e.g., Alford, Miles, Palmer, & Espino, 2001; Anderson, 2004) , webbased evaluation tools (e.g., Chumley-Jones, Dobbie, & Alford, 2002; Supiano, Fantone, & Grum, 2002) , United States Medical Licensing Examination performance scores, Objective Structured Clinical Examination, "shelf" exams, and pre-and posttest analysis (e.g., Anderson, 2004) .
Reflective or narrative writing across multiple health sciences remains uncommon but is increasing.
Educators have used student narratives to assess student attitudes and responses to clinical experiences (e.g., Borgstrom, Cohn, & Barclay, 2010; Goldenhar & Kues, 2008; Westmoreland et al., 2009) . Student narratives have also been used to foster student self-reflection (e.g., Brady, Corbie-Smith, & Branch, 2002; Charon, 2001; Dyrbye, 2005; Epstein, 1999; Garrison, Lyness, Frank, & Epstein, 2011; Plack, 2007) .
Although student narratives may be useful in evaluating students' responses to programmatic interventions (e.g., Shue, McNeley, & Arnold, 2005) , reflective writing to evaluate medical school curricula is rare. To supplement multiple conventional evaluative approaches of students and the curricular redesign, such as exams, questionnaires, and OSCEs, we used narrative journaling to help understand students' responses to curricular enhancements. Our qualitative "journaling" project was developed primarily to elicit students' responses to new aging content in the redesigned curriculum and identify areas for improvement. Secondarily, we sought to encourage students' self-reflection on caring for elders and personal and professional development. Student journals provided real-time feedback on successes and challenges in integrating geriatrics content throughout the curricula to help make immediate and continuous curricular improvement. To our knowledge, this project is a unique effort to rigorously analyze medical students' qualitative responses to a geriatrics curriculum. This approach could be useful to evaluate other new curriculum content and to better understand how students become physicians while caring for an aging population.
Design and Methods
First-year medical student (MS1) journalers were recruited via E-mail and in-class announcements in Semesters 1-5 of the 7-semester project from January 2007 to June 2010. Second-year students (MS2) were invited to participate in Semesters 2-5. As geriatrics integration proceeded throughout curriculum redesign, third-and fourth-year medical students (MS3 and MS4) were included in Semesters 5-7. Students were invited to participate regardless of their interest in aging. Study staff met individually with all interested students to conduct an informed consent process using an institutional review board-approved protocol. Students were assured that participation would not affect their grades; faculty members would not know who was involved.
MS1 and MS2 participants were asked to write weekly 1-to 2-page narrative responses to two standard questions: (a) What are your experiences, reactions, and insights related to the geriatrics content you have received in your medical school courses? and (b) What are your experiences, reactions, and insights regarding the older patients (≥65 years) you have encountered in your community mentoring through the doctoring course, including standardized patients and elderly patients in other settings? Often, a third question, generated by the team, asked about that week's lecture topics or clinical experiences (see Table 1 ). Clerkship students (MS3-4) were asked to write journal entries every other week in response to two semistructured questions about didactic and clinical content in their defined clinical experiences. Journal entries were E-mailed to R. R. Shield and S. E. Campbell who reviewed them immediately for content that might result in real-time feedback to course directors. Students who completed the semester of journaling received an honorarium of $100 or $125 depending on the length of the semester and the number of journal entries expected.
During the project, we also conducted focus groups with nonjournaler medical students to broaden student input and validate themes identified in journals as a response to geriatrics inclusion within the medical school curriculum.
Analysis Process
Journals were deidentified by R. R. Shield and S. E. Campbell and provided to the analysis team, comprising a gerontologist, a medical anthropologist, a health services researcher, and two geriatricians. Only R. R. Shield and S. E. Campbell knew participants' level of interest in geriatrics or previous experience with older persons. After reading all transcripts of the first semester and conducting iterative group discussions, an initial coding schema was developed. After each team member individually read and coded the transcripts, the team discussed the transcripts line by line in weekly meetings to achieve consensus about code definitions, reconcile interpretations, identify saturation of categories, and select key quotations representing prominent themes across transcripts (Crabtree and Miller, 1999; Curry, Shield, & Wetle, 2006; Farrell, Campbell, Nanda, Shield, & Wetle, 2008; George, Stuckey, Dillon, & Whitehead, 2011) . The "audit trail" documented minor alterations in the coding schema, clarification of codes, emerging themes, and other issues. Clerkship journal analysis followed a similar pattern. The themes, domains, and subthemes were identified in an iterative process, first as the analysis team reviewed and coded transcripts and then by using NVivo software (http:// www.qsrinternational.com/products_nvivo.aspx) to identify and manage similarly coded portions of text relevant to the emerging themes. After reconciliation, coded transcripts were entered into the software to allow comparison and analysis of themes across all transcripts and medical school years.
Results
The journaling project included 30 individual journalers, some of whom participated in as many as three semesters, totaling 45 participation semesters; 47% of the participants were Asian, 10% were African-American, 40% were White, including 8% of Hispanic origin, and 3% were of unknown race and ethnicity. The 405 total journals, including 47 clerkship entries, were contributed by 20 MS1 students, 8 MS2 students, and 9 MS3-4 students; 42% of submitted journals were completed by males, and 58% were completed by females compared with an average 46% male and 55% female composition of the medical student body in 2009-2012. Eleven students did not complete their journaling semester.
Journal analysis identified 10 themes. We grouped related themes into four encompassing domains of content (Table 2) . Content saturation was achieved in each theme and was further reinforced by input from focus groups (see later). Here themes are presented accompanied by representative quotations.
Domain 1: Evaluation of Geriatrics Content
The themes in this domain show the impact of aging-relevant content and experiences with older individuals on medical students. Theme 1. Students recognized efforts to integrate geriatrics into the redesigned medical school curriculum. Journalers thus indicated awareness and appreciation of aging-relevant content, expressed approval for well-executed efforts, and suggested improvements. As students began to recognize these preconceptions, they recorded how clinical experiences were affecting them.
Domain 2: Recognition and Application of Geriatrics Principles
In this domain's themes, students recorded how they used their increased knowledge, appreciated geriatric complexity, and began to develop adaptive strategies.
Theme 3. Students' journals reflected growing understanding and application of geriatrics principles.
Students remarked how aging is different from disease, social context is important, and these principles have application throughout medicine. This student noted: Subtheme C: Taking these factors into account, students described traits that a physician must possess for effective care:
.
. . the doctor must be able to assess the interaction of several coexistent diseases . . . balance the large numbers of medications . . . consider the changes that occur in a patient's ability to live an independent lifestyle . . . . having the patience to think through all of these factors and decide on an treatment plan, and then speak with the patient about it, is something that is of the utmost importance. (MS2 student)
As described next, they also noted their increasing skills.
Theme 5. Students developed strategies to address the challenges of interviewing older patients.
Students struggled with various challenges of the medical interview but improved over time.
Subtheme A: Challenges were multifaceted. For example, an MS1 student felt "awkward" with an older patient when "he kept referring to me as a nursing student."
Time constraints of the interview format were also difficult: This student mused about the balance in representing the patient's wishes in relation to those of the physician and the family: The influence of age on communication and ethical issues was noted by this student: [ We had] a case (related to 'truth-telling' in difficult situations) These journals provide a window into students' professional development.
Domain 4: Personal and Professional Development
The themes in this domain include student considerations about their mentors that reflect some ways students develop personally and professionally during medical school.
Theme 9: Students assessed their clinical mentors with increasing discernment throughout medical school
The journals reveal preclerkship students' views of their weekly community mentor sessions, beginning in their MS1 year. Clerkship students noted inpatient and outpatient interactions with a range of clinical mentors. This student approved of her mentor's approach: (Mr., Mrs., ma'am, aunt, etc.) Personal and professional development throughout medical school training is evident in these journals. While demonstrating increased competence, student uncertainty is also apparent. This student described mixed feelings when a patient was designated to receive "comfort measures only" status:
I could see that she was reaching her end. Ten focus groups were also conducted with a total of 62 nonjournaler medical students over the same time period, including 22 MS1, 18 MS2, 14 MS3, and 8 MS4 students. Results of focus groups provided results similar to the journaling entries noted earlier. For example, an MS4 student stated that the ALF program provided "good preparation for clinical encounters" in clerkships, whereas in another group, an MS2 student claimed, "Now I am not so scared" of older people because of the geriatrics exposure in the preclerkship curriculum.
Discussion
The journaling project has provided important insight on geriatrics curricular inclusion at the Alpert Medical School of Brown University. Unlike previous applications for student evaluation and self-reflection (e.g., Charon, 2001; Goldenhar & Kues, 2008) , journaling was used expressly to assess curriculum in this project. Participants exhibited appreciation for the value of aging-relevant content. This journaling strategy helps complement standard evaluation methods to assess geriatrics curriculum inclusion. As described, journals reveal how students react to the integration of content, how they recognize and apply geriatrics principles, how they assess their attitudes, and how they use knowledge and experience to grow into competent physicians.
We note the implications for faculty, curriculum, and medical students.
Implications for Faculty and Curriculum
Important refinements have occurred as a result of using journal entries to provide "real-time" feedback to instructors and course directors during curricular redesign. Journaling was a deliberate intervention to supplement standard evaluation tools with student responses to guide modifications.
For example, when students noted a lack of content and poor integration, Reynolds project leadership worked with the course instructor to incorporate material regarding medication pharmacokinetics and pharmacodynamics in older adults. In another case, feedback that middle-aged standardized patients were not considered believable as older adults resulted in recruitment of older individuals for these roles. Students' enthusiastic comments about the participation of a geriatrician's tableto-table discussions of age-related anatomical findings in the "Anatomy Treasure Hunts" led to increased anatomy laboratory sessions involving five geriatricians.
Furthermore, systematically collected material from journals and focus groups about specific lectures, courses, and programs have been provided to course directors at the completion of each academic year and have been used in annual individual meetings with course directors to improve agingrelevant content. Such feedback has influenced curricular leaders to provide other changes, such as the pulmonary course adding a large number of geriatric cases in lectures, the doctoring course appointing a liaison director for the ALF program, course leaders reviewing and responding to specific student comments on content, and instructors facilitating smoother integration of aging content in lectures so that it does not appear "extra."
It is important for educators to learn how curricular change impacts students. Accompanied by the standard quantitative evaluative approaches we used, the journaling project provided insight about how curricular redesign affects students. It also illuminates how students develop into professionals and how they respond to the challenges of caring for an aging population. Students' responses help to tailor instruction and calibrate exposure so that students absorb key take-home messages to care for complicated older adults, including the profound difference between normal aging and disease and the impact of comorbid conditions. The journals offer important data about how to provide students with the concepts, information, and tools needed for successful interactions with older adults in clerkships and on the wards. Overall, the model and results of domains and themes have been used in several ways and are potentially applicable in other medical curricula. The model provided an effective framework for communicating feedback with course directors and clinical supervisors to describe the context of findings regarding how geriatrics integration was going well and where improvements could be made. The model has also been used to discuss with the geriatrics faculty to develop strategies for mentoring and professional development in addition to the course evaluation data. Finally, the model has helped describe the impact of the program and lessons learned to the Reynolds Foundation and to the medical education community through the Portal of Geriatric Online Education (POGOe) shared resources network.
Implications for Students
Salient themes from medical students' reflections on geriatrics content illustrate students' increased awareness of the intricacies of caring for older adults through enhanced exposure to geriatrics content and clinical experiences. The journals also illuminate how students' emerging grasp of medical challenges is facilitated by interactions with older adults. Students demonstrated a growing appreciation for the diversity among older adults as they learned the value of treating the person-not the illness-and increasingly rejected the tendency to equate age with disease. While initially recounting frustrations in interviewing older patients, they were delighted to discover older individuals' unexpected capacities and histories. Input received in the focus groups strongly reiterated these views. Upon asking for feedback about the journaling project, students appreciated their impact on the curriculum and reported that journaling encouraged self-reflection and personal development. Comparing students at varied stages of training, we note that advanced students displayed enhanced appreciation of the relevance of aging content on clinical practice. Again, this finding was further supported by clerkship student participants in focus groups.
Limitations
The self-selection of participants limits this study's generalizability, although the robust number and diversity of journalers and total journal entries allowed identification and saturation of codes and common themes. Focus groups held each year with other students from each class revealed validation for the themes reported here, and no new domains or themes were identified. Although recognition of themes in qualitative analysis is inherently subjective and the analytic process is time-and labor intensive, our multidisciplinary approach to the review assured analytic rigor and yielded rich insights into student responses. We believe that the novel approach of including students from all 4 years of medical student classes, plus students who were not necessarily interested in aging, also supports the validity of these findings.
Conclusions
The need to prepare all new physicians to successfully manage the care of older adults is addressed at the Alpert Medical School of Brown University by its unique commitment to incorporate relevant geriatrics content within all preclerkship courses as well as clinical experiences. Substantive gains in this enriched curriculum attest to curricular successes and suggestions for continued improvement. Journaling should be considered by medical schools to improve course offerings in general, reveal curricular impact on students, help promote professional development, and in these ways advance clinical care. The in-depth perspectives and reactions elicited by student journaling provide important information for identifying problems and improving curricular content.
Funding
This work was supported by the Donald W. Reynolds Foundation.
